A taxonomic study was carried out on a novel bacterium, designated strain 3-C-1 T , which was isolated from a crude-oil-degrading consortium produced by enrichment of a sample of surface seawater collected near Xiamen Island in China. Cells of the novel strain were Gram-reactionnegative, oxidase-and catalase-positive, rod-shaped, motile and amphitrichous. Growth was observed with 0-12 % (w/v) NaCl and at temperatures of 10-42 6C. The novel strain was incapable of nitrate reduction. Phylogenetic analysis based on 16S rRNA gene sequences indicated that strain 3-C-1 T belonged to the genus Gallaecimonas and was most closely related to Gallaecimonas pentaromativorans CEE_131 T (with sequence similarities of 96.5-96.8 %). The 
OH, summed feature 3 (C 16 : 1 v6c and/or C 16 : 1 v7c) and summed feature 8 (C 18 : 1 v6c and/or C 18 : 1 v7c). The G+C content of the novel strain's genomic DNA was 61.3 mol%. The combined genotypic and phenotypic data indicate that strain 3-C-1 T represents a novel species of the genus Gallaecimonas, for which the name Gallaecimonas xiamenensis sp. nov. is proposed. The type strain is 3-C-1 T (5CCTCC AB 209060 T 5LMG 25226 T 5MCCC 1A01354 T ).
During an investigation of the crude-oil-degrading bacteria present in the surface seawater around Xiamen Island, China, many bacterial strains were isolated and characterized taxonomically (Wang et al., 2010 (Wang et al., , 2011 . The present study focuses on one of these isolates, designated strain 3-C-1 T . In a preliminary analysis based on 16S rRNA gene sequences, strain 3-C-1 T formed a clade with Gallaecimonas pentaromativorans CEE_131
T . The genus Gallaecimonas, belonging to the class Gammaproteobacteria, was proposed by Rodríguez-Blanco et al. (2010) and, at the time of writing, comprises only one species: Gallaecimonas pentaromativorans. The aim of the present work was to determine the exact taxonomic position of strain 3-C-1 T by following a polyphasic approach that included phenotypic characterization and a detailed phylogenetic analysis based on 16S rRNA gene sequences.
Genomic DNA was prepared according to the method of Ausubel et al. (1995) and the 16S rRNA gene was amplified by PCR using primers that have been described previously (Liu & Shao, 2005) . The corresponding sequences of related taxa were obtained from the GenBank database. Phylogenetic analysis was performed using version 4 of the MEGA software package (Tamura et al., 2007) after multiple alignment within version 5.1 of the DNAMAN package (Lynnon Biosoft). Evolutionary distances were estimated using the Kimura two-parameter model. Phylogenetic trees were then constructed, using the neighbour-joining method of Saitou & Nei (1987) and the minimum-evolution method of Rzhetsky & Nei (1992 , 1993 , and evaluated by bootstrap analyses with 1000 replications.
The nearly-complete 16S rRNA gene sequence (1506 nt) of strain 3-C-1 T was determined. In the neighbour-joining phylogenetic tree based on 16S rRNA gene sequences, strain 3-C-1 T and Gallaecimonas pentaromativorans CEE_131 T formed an independent monophyletic cluster ( Fig. 1) . Similar clustering was observed in the minimum-evolution tree based on the same sequences (Fig. S1 , available in IJSEM Online). In pairwise comparisons of the 16S rRNA gene sequences, strain 3-C-1 T appeared most closely related to 3These authors contributed equally to this work.
Abbreviation: MCCC, Marine Culture Collection of China.
The GenBank/EMBL/DDBJ accession numbers for the 16S rRNA and partial gyrB gene sequences of strain 3-C-1 T and the partial gyrB gene sequence of Gallaecimonas pentaromativorans CEE_131 T are JQ666155, JQ666153 and JQ666154, respectively.
G. pentaromativorans CEE_131
T (96.5-96.8 % sequence similarity). Comparisons between the novel strain and the type strains of other species revealed sequence similarities of ,93.0 %. In general, a 16S rRNA gene sequence divergence of .3.0 % is accepted as a criterion for delineating a distinct species (Stackebrandt & Goebel, 1994) . Since the 16S rRNA gene sequence divergence between strain 3-C-1 T and the type strain of the only current member of the genus Gallaecimonas was ¢3.2 %, strain 3-C-1 T probably represents a novel species that belongs in the genus Gallaecimonas.
For further comparison of strain 3-C-1 T with G. pentaromativorans CEE_131 T , the gyrB genes of the two strains were partially sequenced, using the method described by Yamamoto et al. (2000) . The level of gyrB gene sequence similarity revealed between strain 3-C-1 T and G. pentaromativorans CEE_131 T , 89.4 %, again indicated that the two strains represented two species. Strain 3-C-1 T and G. pentaromativorans CEE_131
T were further investigated in a PCR-based comparison of repetitive extragenic palindromic elements (i.e. Rep-PCR fingerprinting; Versalovic et al., 1991) that made use of the primer BOXA1R (59-CTACGGCAAGGCGACGCTGACG-39). The PCR was carried out with the following cycle conditions: 5 min at 94 u C, then 35 cycles, each of 15 s at 94 u C, 30 s at 53 u C and 8 min at 65 uC, followed by a final extension at 65 uC for 8 min. The PCR products were separated by agarose (2 %) gel electrophoresis. Strain 3-C-1 T had a Rep-PCR fingerprint that was distinct from that of G. pentaromativorans CEE_131 T (Fig. S2 ).
Gram reaction, catalase, oxidase, lipase (Tween 80) activities, hydrolysis of aesculin and starch, temperature and pH ranges for growth, tolerance to NaCl, antibiotic susceptibility, general cell morphology and ultrastructure were studied as previously described (Lai et al., 2009) . API 20NE and API ZYM strips (bioMérieux) and GN2 MicroPlates (Biolog) were used to test the novel strain as described in the manufacturer's instructions, except that NaCl was used at a concentration of 3.0 % (w/v).
Gallaecimonas pentaromativorans CEE_131 T was tested at the same time, for reference. The ability of strain 3-C-1 T to degrade polycyclic aromatic hydrocarbons (naphthalene, fluorene, phenanthrene, fluoranthene, pyrene and benzo[a] pyrene) was tested by the method of Rodríguez-Blanco et al. (2010) . The method of Wang et al. (2010) was use to explore the novel strain's ability to degrade crude oil. The results of all the tests are given in the species description and Table 1. All of the phenotypic assays (except investigation of the temperature range for growth) were carried out at 28 u C.
Fatty acids were extracted, from whole cells of the novel strain and G. pentaromativorans CEE_131 T grown on marine agar (BD) at 28 u C for 48 h, and then saponified and esterified before the resultant fatty acid methyl esters were identified by GC, following the standard protocol of the MIDI system (Sasser, 1990) . The major fatty acid profiles of the novel strain -C 16 : 0 (21.61 %), C 12 : 0 3-OH (12.08 %), summed feature 3 (C 16 : 1 v6c and/or C 16 : 1 v7c; 18.12 %) and summed feature 8 (C 18 : 1 v6c and/or C 18 : 1 v7c; 13.22 %) -were very similar to those of G. pentaromativorans CEE_131 T (Table S1 ). The fatty acid profile of G. pentaromativorans CEE_131
T determined in the present study was similar to that reported, for the same strain, by Rodríguez-Blanco et al. (2010) , but additional fatty acids (such as C 17 : 0 cyclo) were detected in the present study (Table S1 ). No C 17 : 0 cyclo was detected, in the present study, in the whole cells of strain 3-C-1 T .
When the genomic DNA G+C contents of the novel strain and G. pentaromativorans CEE_131 T were determined, by reverse-phase HPLC (Mesbah & Whitman, 1989) , they were found to be similar: 61.3 mol% and 61.1 mol%, respectively. The corresponding value given for G. pentaromativorans CEE_131
T by Rodríguez-Blanco et al. The cells of strain 3-C-1 T were Gram-reaction-negative, non-pigmented, rod-shaped and motile by means of flagella (each cell is amphitrichous, having multiple flagella; Fig. S1 ). The differences in physiological, biochemical and chemotaxonomic characteristics between strain 3-C-1 T and G. pentaromativorans CEE_131
T are given in Table 1 . On the basis of data described above, strain 3-C-1 T represents a Table 1 . Physiological characteristics of strain 3-C-1 T and Gallaecimonas pentaromativorans CEE_131 T Strains: 1, 3-C-1 T ; 2, G. pentaromativorans CEE_131 T . All data are from this study unless indicated otherwise. In API 20NE tests, both strains were positive for urease (weak) and utilization of capric acid, D-glucose, maltose, L-arabinose, malic acid, N-acetyl-D-glucosamine and trisodium citrate, but negative for nitrate reduction, denitrification, indole production and utilization of adipic acid, D-mannitol, D-mannose, phenylacetic acid and potassium gluconate. In API ZYM tests, both strains were positive for acid phosphatase, alkaline phosphatase, esterase lipase (C8), leucine aminopeptidase, lipase (C14), naphthol-AS-BI-phosphohydrolase and valine arylamidase activities, and weakly positive for cystine arylamidase activity but negative for trypsin, a-fucosidase, a-galactosidase, a-mannosidase, b-glucosidase and b-glucuronidase activities. Both strains were sensitive (mg per disc, unless indicated otherwise) to chloromycetin (30), ciprofloxacin (5), gentamicin (10), kanamycin (30), norfloxacin (10), ofloxacin (5), polymyxin B (30 IU), rifampicin (5) and streptomycin (10), but resistant to ampicillin (10), carbenicillin (100), cefalexin (30), cefazolin (30), cefobid (30), cephradin (30), clindamycin (2), lincomycin (2), metronidazole (5), minomycin (30), oxacillin (1), penicillin G (10), piperacillin (100), tetracycline (30) and vancomycin (30). +, Positive; 2, negative; W, weakly positive; ND, no data available. novel species of the genus Gallaecimonas, for which the name Gallaecimonas xiamenensis sp. nov. is proposed.
Description of Gallaecimonas xiamenensis sp. nov.
Gallaecimonas xiamenensis (xia.men.en9sis. N.L. fem. adj. xiamenensis of Xiamen, a city in Fujian, China, close to where the type strain was isolated).
Cells are rod-shaped, about 0.4-0.7 mm wide and 2.2-4.1 mm long, Gram-reaction-negative, motile, amphitrichous, and positive for oxidase activity and (weakly) for catalase activity. After incubation on marine agar for 72 h at 28 u C, forms smooth grey colonies with regular edges and diameters of 2-3 mm. Each colony is non-pigmented and slightly raised in the centre. Moderately halophilic, growing with 0-12 % (w/v) NaCl (optimum between 3 % and 5 %). Grows at 10-42 u C (optimum between 25 and 30 u C) and at pH 5-10 (optimum between pH 6 and pH 8). The major fatty acids are C 16 : 0 , C 12 : 0 3-OH, summed feature 3 (C 16 : 1 v6c and C 16 : 1 v7c) and summed feature 8 (C 18 : 1 v6c and/or C 18 : 1 v7c). Of the 95 substrates in the GN2 MicroPlate system, positive for the assimilation of bromosuccinic acid, cis-aconitic acid, citric acid, Table 1 .
The type strain, 3-C-1 T (5CCTCC AB 209060 T 5LMG 25226 T 5MCCC 1A01354 T ), was isolated from a crude-oildegrading consortium produced by enrichment of a sample of surface seawater collected near the coast of Xiamen Island, China. The genomic DNA G+C content of the type strain is 61.3 mol%.
